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Section 1. Introduction  

1.1. Background  
Section 303(d) of the federal Clean Water Act requires all states to identify w aters that 

do not meet, or are not expected to meet, applicable water quality standards. States 

must develop a total maximum daily load (TMDL) for each pollutant that contributes to 

the impairment of a water body included on a stateõs 303(d) list of impaired waters.  

The Texas Commission on Environmental Quality ( TCEQ) is responsible for ensuring 

that TMDLs are developed for impaired surface waters in Texas.  

A TMDL is like a budget ñit determines the amount of a particular pollutant that a 

water body can rece ive and still meet applicable water quality standards. TMDLs are 

the best possible estimates of the assimilative capacity of the water body for a 

pollutant under consideration. A TMDL is commonly expressed as a load with units of 

mass per period of time bu t  may be expressed in other ways.  

The TMDL Program is a major component of Texasõ overall process for managing the 

quality of its surface waters. The program addresses impaired or threatened streams, 

reservoirs, lakes, bays, and estuaries (water bodies) i n, or bordering on, the state of 

Texas. The programõs primary objective is to restore and maintain water quality uses ñ

such as drinking water supply, recreation, support of aquatic life, or fishing ñof 

impaired or threatened water bodies.  

TCEQ first identif ied the bacteria impairment within assessment unit ( AU) 1004J_01 of  

White Oak  Creek (1004J) in the 2020 Texas Integrated Report of Surface Water Quality  

for Clean Water Act Sections 305(b) and 303(d) (Texas Integrated Report ; TCEQ, 2020). 

The impairment was identified again in the subsequent  2022 Texas Integrated Report 

(TCEQ, 2022a), the latest  U.S. Environmental Protection Agency ( EPA)-approved edition . 

This document will consider one bacteria impairment in one AU of White Oak Creek 

The i mpaired AU and  its  identifying number is:  

¶ White Oak  Creek AU 10 04J_01 

In this report , the impaired water body will be referred to as White Oak  Creek AU 

1004J_01 or AU 1004J_01.  

1.2. Water Quality Standards  
To protect public health, aquatic life, and development of industries and economies 

throughout Texas, TCEQ established the Texas Surface Water Quality Standards  (TCEQ, 

2018 a). The Standards  describe the limits for indicators that are monitored to assess 

th e quality of available water for specific uses. TCEQ monitor s and assess es water 

bodies based on these standards and publishes the Texas Integrated Report list 

biennially.  
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The Standards are rules that  do all of the following : 

¶ Designate the uses, or purpose s, for which the stateõs water bodies should be 

suitable . 

¶ Establish numerical and narrative goals for water quality throughout the state . 

¶ Provide a basis on which TCEQ regulatory programs can establish reasonable 

methods to implement and attain the stateõs goals for water quality.  

Standards are established to protect uses assigned to water bodies . The primary uses 

assigned to water bodies are:  

¶ aquatic life use  

¶ contact recreation  

¶ domestic water supply  

¶ general use  

Fecal indicator bacteria  are used to assess the risk of illness during contact recreation 

(e.g., swimming) from ingestion of water. Fecal indicator bacteria are bacteria that are 

present in the intestinal tracts of humans and other warm -blooded animals. The 

presence of these bact eria in water indicates that associated pathogens from fecal  

waste may be reaching water bodies because of such sources as inadequately treated 

sewage, improperly managed animal waste from livestock, pets, aquatic birds, wildlife, 

and failing septic system s (TCEQ, 2018b ). The fecal indicator bacteria used for 

freshwater in Texas is Escherichia coli  (E. coli), a species of fecal coliform bacteria.   

On February 7, 2018, TCEQ adopted revisions to the Texas Surface Water Quality 

Standards  (TCEQ, 2018a) and on M ay 19, 2020, EPA approved the categorical levels of 

recreational use and their associated criteria. Recreational use consists of several 

categories:  

¶ Primary contact recreation 1  ð Activities that are presumed to involve a 

significant risk of ingestion of water (e.g., wading by children, swimming, water 

skiing, diving, tubing, surfing, handfishing, and the following whitewater 

activities: kayaking, canoeing, and rafting). It has a geometric mean criterion for 

E. coli of 126 colony forming units (cfu) per 10 0 milliliters (mL) and an 

additional single sample criterion of 399 cfu per 100 mL.  

¶ Primary contact recreation 2  ð Water recreation activities, such as wading by 

children, swimming, water skiing, diving, tubing, surfing, handfishing, and 

whitewater kayakin g, canoeing, and rafting that involve a significant risk of 

ingestion of water but that occur less frequently than for primary contact 

recreation 1 due to physical characteristics of the water body or limited public 

access. The geometric mean criterion for  E. coli is 206 cfu per 100 mL.  

¶ Secondary contact recreation 1  ð Activities that commonly occur but have 

limited body contact incidental to shoreline activity ( e.g., fishing, canoeing, 
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kayaking, rafting, and motor boating). These activities are presumed t o pose a 

less significant risk of water ingestion than primary contact recreation 1 or 2 

but more than secondary contact recreation 2. The geometric mean criterion for 

E. coli is 630 cfu per 100 mL.  

¶ Secondary contact recreation 2  ð Activities with limited body contact incidental 

to shoreline activity ( e.g., fishing, canoeing, kayaking, rafting, and motor 

boating) that are presumed to pose a less significant risk of water ingestion 

than secondary contact recreation 1. These activities occur less frequently t han 

secondary contact recreation 1 due to physical characteristics of the water body 

or limited public access. The geometric mean criterion for E. coli is 1,030 cfu per 

100 mL.  

¶ Noncontact recreation  ð Activities that do not involve a significant risk of water 

ingestion, such as those with limited body contact incidental to shoreline 

activity, including birding, hiking, and biking. Noncontact recreation use may 

also be assigned where primary and secon dary contact recreation activities 

should not occur because of unsafe conditions, such as ship and barge traffic. 

The geometric mean criterion for E. coli is 2,060 cfu per 100 mL.  

White Oak  Creek AU 10 04J_01 is a freshwater stream and has a primary  contact  

recreation 1  use. The associated criterion for E. coli is a geometric mean criterion of 

126 cfu per 100 mL . 

1.3. Report Purpose and Organization  
The White Oak Creek AU 10 04J_01 TMDL project was initiated through a contract 

between TCEQ and  the  Texas Insti tute for Applied Environmental Research. The tasks 

of this project were to (1) develop, have approved, and adhere to a quality assurance 

project plan; (2) develop a technical support document for the impaired watershed; 

and (3) assist TCEQ with public part icipation. The purpose of this report is to provide 

technical documentation and supporting information for developing the bacteria TMDL 

for the impaired AU. This report contains:  

¶ Information on historical data . 

¶ Watershed properties and characteristics . 

¶ Sum mary of historical bacteria data that confirm the Texas 303(d) listings of 

impairment due to concentrations of  E. coli. 

¶ Development of a load duration curve (LDC) . 

¶ Application of the LDC approach for developing the pollutant load allocation.  

Whenever it was feasible, the data development and computations for developing the 

LDC and pollutant load allocation were performed in a manner to remain consistent 

with the previously completed Addendum One: One Total  Maximum Daily Load for 

Indicator Bact eria in Mound Creek  (TCEQ, 2018c), and the original TMDL Seven Total 

Maximum Daily Loads for Indicator Bacteria in Lake Houston , East Fork San Jacinto 

River, West Fork San Jacinto River, and Crystal Creek Watersheds  (TCEQ, 2016).  
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Section  2. Historical Dat a Review and Watershed 

Properties  

2.1. Description of Study Area  
The White Oak  Creek watershed  drains 8.7 square miles ( 5,538  acres) and is located 

entirely within Montgomery County (Figure 1). White Oak Creek  is an un classified, 

perennial freshwater stre am that is approximately 3.0 miles long  and is a tributary of 

the West Fork San Jacinto River (Segment 1004) that eventually feeds int o Lake 

Houston.  

The White Oak  Creek watershed includes the contributing subwatershed s of upstream , 

non -impaired  AUs East Fork White Oak Creek  AU 10 04A _01 and  West Fork White Oak 

Creek  AU 1004B_01, along with that of AU 10 04J_01, and is located within the Lake 

Houston watershed in the San Jacinto River Basin  (Figure 1 ). 

The White Oak Creek  watershed  is p redominantly rural , with two cities (Panorama 

Village and Conroe ) located partially within the TMDL watershed (Figure 1).  

White Oak Creek AU 1 004J_01 was fully supporting its designated contact recreation 1 

use when previous TMDL s were developed for other water bodies  within the Lake 

Houston watershed (Figure 2; TCEQ, 20 16 and 20 18c).  

The 202 2 Texas Integrated Report (TCEQ, 202 2a) has the following water body and AU 

description for White Oak  Creek: 

¶ White Oak  Creek AU 10 04J_01 ð Perennial stream from the confl uence with West 

Fork San Jacinto River upstream to the confluence with East Fork White Oak 

Creek and West Fork White Oak Creek in Conroe  

This TMDL takes a watershed approach to address ing  the bacteria impairment , thus 

the ent ire watershed of White Oak Creek will be considered in this report .  
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Figure 1.  Overview map showing the total contributing drainage area for the White Oak  Creek watershed    
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 Figure 2.  Map showing the previous TMDL watersheds and the current White Oak  Creek watershed  considered in this addendum


















































































